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ABSTRACT
PurPose: The objective of the present study was to analyze the early results from the surgical treatment of 
locally advanced carcinoma of the colon in its transverse section and the two flexures.
MATerIAl ANd MeTHods: The study covered 36 patients with locally advanced colonic carcinoma, 19 
males and 17 females at a mean age of 65,6 years, treated in the Clinic of liver, Biliary, Pancreatic and Gen-
eral surgery, Tokuda Hospital of sofia during the period from January 2007 to March 2013. Any necessary 
diagnostic and surgical methods were applied. 
resulTs: Multivisceral resections were commonly performed in order to achieve a radical surgery in cases 
of locally advanced disease. Great surgeon’s experience in liver, biliary and pancreatic interventions is oblig-
atorily required. In this paper we share our experience in the treatment of this disease for a period of 6 years. 
CoNClusIoN: our application of the multivisceral resections results in surgical radicality along with ac-
ceptable levels of perioperative morbidity and mortality rates when compared to other studies in in the for-
eign literature available.
Key words: locally advanced colonic adenocarcinoma, supramesocolic part of colon, colonic f lexures, mul-
tivisceral resections, postoperative complications
INTRODuCTION
Locally advanced carcinoma of the colon in 
its transverse section and both flexures is a disease 
of specific characteristics mainly related to the 
topic of the process - the upper abdominal floor. It 
is usually accompanied by involvement of adjacent 
organs and structures such as spleen, pancreas, 
liver, retroperitoneal space, mesentery, parietal 
peritoneum, etc. Multivisceral resections were 
commonly performed in order to achieve a radical 
surgery in cases of locally advanced disease. Great 
surgeon’s experience in liver, biliary and pancreatic 
interventions is obligatorily required. In this paper 
we share our 6-year experience with the surgical 
treatment of this disease.
MATERIAL AND METHODS
The study covered 36 patients with locally 
advanced colonic carcinoma, 19 males (52,7%) and 
17 females (47,3%) aged between 41 and 84 years 
and at a mean age of 65,6 years. They were treated 
in the Clinic of Liver, Biliary, Pancreatic and General 
Surgery, Tokuda Hospital of Sofia during the period 
from January 2007 to March 2013. The tumour was 
localized in the supramesocolic region and affected 
both flexures and transverse colon. The left flexure 
was most commonly affected (in 18 patients or 50%) 
followed by the right flexure (in 13 patients or 36,1%) 
and transverse colon (in 5 patients or 13,9%). A retro-
spective analysis of the patients was performed. Any 
necessary diagnostic and surgical methods were ap-
80  Scripta Scientifica Medica, vol. 45, Suppl. 2, 2013, pp. 79-85Copyright © Medical University of Varna
Locally advanced adenocarcinoma of the supramesocolic part of the colon. Features of surgical treatment and challenges.
plied.  The patients were divided into groups depend-
ing on the location of the disease. They were subject-
ed to analysis of the early perioperative outcomes.
RESuLTS
The patients with supramesocolic localization 
represented 23,3% of a total of 154 cases with locally 
advanced colorectal cancer.
Table 1 showed the most common symptoms 
of the patients. First came abdominal pain that 
occurred in 63,8% of the cases relatively equally in the 
different localizations. Pain duration increased with 
time. This reflected the growth of tumour formation 
and involvement of adjacent anatomical structures, 
on the one hand, and the progressive occlusion of the 
intestinal lumen disturbing the passage, on the other 
hand. However, this pain is a late symptom of colonic 
adenocarcinoma. Asthenoadynamic syndrome came 
second (in 44,4% of the cases). It was probably due to 
the acompanying anemia as well as to the intoxication 
associated with the advanced disease, comorbidities, 
and age. There was evidence of varying degrees 
of anemia on admission in 28 patients (in 77,7%) 
without any stastistically significant difference 
between the various localizations. Thus anemia was 
not the only etiologic factor for this syndrome. The 
lowest serum hemoglobin concentration was 71 g/L.
Altered stool habits, bloating and upper 
dyspeptic syndrome were usually associated with the 
occurrence of passage interference. Five patients were 
operated because of emergency data about complete 
bowel obstruction. other ten patients presented with 
intraoperative signs of a relatively high-grade stenosis 
of the intestinal lumen, proximally to the dilated 
intestinal segment. Intestinal obstruction of different 
degree was detected in 15 patients (41,6%). Bridging 
disorders were more common in the patients with 
tumour localization in the left flexure.
Twelve patients (33,3%) reported weight loss 
of varying degree. In two patients, the disease was 
asymptomatic. Fever and pericolic abscess because 
of tumour perforation was reported by three 
patients with localization in the left flexure. The 
mean duration of the complaints was 4,1 months. 
They lasted 10 days or 2 weeks in two patients with 
evidence of complete and relative bowel obstruction, 
respectively.
Palpable abdominal tumour formation was 
observed in 20 patients (55,5%) during admission. 
This relatively high frequency corresponded to the 
increasing amount of adjacent organs and anatomical 
structures affected by this formation.
Features of locally advanced colonic 
adenocarcinoma in the upper abdominal floor 
were associated with anatomical relationship 
to adjacent organs and structures that may 
be involved in the process. Table 2 lists such 
adjacent organs and anatomical structures 
affected by this locally advanced disease. 
The gallbladder, liver, duodenum and abdominal wall 
were most commonly affected in adenocarcinoma 
localization in the right flexure of the colon. In 
two patients, the greater curvature of the stomach 
in the antral area and the head of the pancreas 
Table 1. frequency of symptoms according to the localization of the tumour
Symptom Localization/patientsleft f lexure right f lexure transverse colon total
asthenoadynamia 6 7 3 16
abdominal pain 10 10 3 23
defecation troubles 5 3 2 10
abdominal enlargment 6 3 0 9
nausea and vomiting 2 0 1 3
fever 3 0 0 3
weight loss 5 5 2 12
bleeding 2 0 0 2
no complains 1 1 0 2
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were involved. Retroperitoneal progression was 
recorded in 6 patients with involvement of the main 
vessels, adipose capsule of the right kidney and 
retroperitoneal connective tissue.
In localization of the disease in the splenic 
flexure of the colon, the hilus of the spleen and 
the tail of the pancreas were most often affected. 
In one patient, the infiltration of the left phrenic 
dome progressed to the pericardium and in 
another patient, it did to the retroperitoneal space. 
The small number of patients with locally advanced 
disease of transverse colon did not allow any conclusions 
concerning the priority involvement of adjacent 
organs and anatomical structures. A heterogeneous 
distribution of the process occurred in these cases.
Perioperative distant dissemination of the 
disease was detected in 16 patients (44,4%). In 9 
patients, multiple bilobar liver metastases developed. 
Solitary metastases were diagnosed in three cases. 
Intraoperatively, multiple peritoneal metastases were 
found out in three patients. In two cases, there was 
a combination of peritoneal carcinosis with multiple 
bilobar liver lesions. Pulmonary dissemination 
was diagnosed in two patients. A metastasis in the 
cervical lymph nodes was established in one patient 
with carcinoma of the hepatic flexure.
A great percentage of locally advanced colon 
cancer cases presented with complications. The 
complications in 22 patients (61,1%) were presented 
in Table 3.
All the pericolic abscesses due to perforation of 
the tumor were observed in patients with localization 
of the disease in the left flexure. Upon admission, two 
patients had clinical evidence of obstructive jaundice 
and in one patient there was a direct infiltration of 
the hepatoduodenal ligament, and in the second 
one there were enlarged lymph nodes involving the 
ligament. Two other complications listed in the table 
were the consequence of the direct infiltration of the 
duodenum and stomach.
All the patients underwent surgery. Fifteen 
palliative and 21 potentially curative operations 
were done. In the cases of multiple distant 
dissemination of the disease or in those with 
local unresectable tumour, nine bypass passage 
operations and six palliative resections of locally 
advanced disease were carried out. In six cases, a 
bypass anastomosis was done in terms of relative 
or complete bowel obstruction. only in three 
cases, a preventive bypass was done. In two cases 
Tumour localization/patients
right f lexure left f lexure transverse colon
organs n organs n organs
gallbladder 6 spleen 14 Peritoneum
liver 4 pancreas 12 Stomach
abdominal wall 3 diaphragm 4 Duodenum
duodenum 4 abdominal wall 6 Mesenterium
VCI 1 small bowel 2 abdominal wall
kidney capsule 2 duodenum 1
VMS 2 mesenterium 1
retroperitoneum 1 stomach 2
ligamentum hepatoduodenale 1 pericardium 1
stomach 1 retroperitoneum 1
pancreas 1 large bowel 1
Table 2. Adjacent organs and anatomical structures affected by the advanced tumour
Table 3. Postoperative complications
Complications n
total bowel obstruction 5
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of obstructive jaundice, an external biliary drainage 
due to massive involvement of the hepatoduodenal 
ligament highly to the hilus of the liver was 
possible only. Palliative resections were carried 
out in patients with multiple bilobar liver, lung 
and cervical lymph node metastases in order to 
reduce tumour toxicity and prevent hemorrhage. 
In one of them, right hepatic artery ligation due 
to multiple metastases in the right liver lobe and 
the relatively small left lateral lobe was performed. 
In 21 patients, en block colonic resections 
with involved adjacent organs and anatomical 
structures were performed in an attempt to achieve 
radical surgery as potentially curative resections. 
These potentially curative resections were 
demonstrated in Table 4.
Most of them (a total of 13) were carried out 
for localization of disease in the left flexure of 
the colon. The number of organs and anatomical 
structures affected by the disease was shown, too. 
The hilus of the spleen and the tail of the pancreas 
were most commonly affected - in 10 and 9 patients, 
respectively. Resection of the great curvature of 
the stomach was done in two cases. Involvement 
of parietal peritoneum of the abdominal wall and 
excision was observed in four patients. In one patient, 
infiltration covered a large area of the left phrenic 
dome reaching the pericardium and necessitateing 
high-volume multiple organ resection. Broad 
mobilization of the left colon to the level of the 
fold was the preferred surgical approach. Ligation 
of major colic vessels with regional lymph node 
dissection was perfromed. Subsequent interruption 
of the gastrocolic ligament near the greater 
curvature of the stomach, gastric interruption of 
short gastric vessels, mobilization of the spleen 
and pancreas were done. We preferred the ligation 
of splenic vessels away from the hilus of the spleen 
and the subsequent anatomical resection of the tail 
or body of the pancreas, with suture of the lining 
surface of the gland with continuously absorbable 
monofilament material. Thus, moving away from 
the macroscopic limits of the tumour could achieve 
surgical radicality. Performing atypical, partial 
resection of the tail or body of the pancreas with 
a poor option for lining the resection surface was 
associated with a higher risk of pancreatic fistula 
formation. A metastasectomy during the multiple 
organ resection was performed in two patients with 
solitary liver metastasis. 
In radical surgery on the right flexure of 
the colon, gallbladder removal was most often 
necessitated. In one patient, multiple organ resection 
included the greater curvature of stomach antrum, 
duodenum, partial pancreatic head, superior 
mesenteric vein and subsequent anastomosis. In the 
presence of advanced tumours in the right flexure of 
the colon, extensive mobilization of the right colon to 
the dorsal duodenum visualization was performed. 
Visualization of the upper mesenteric vein integrity 
is required because unless the tumour itself, enlarged 
metastatic regional lymph nodes adjacent to it 
were observed and should be removed to achieve 
radicality. A radical operation was possible only in 
two patients with localization of the process in the 
transverse colon.
The average hospital stay of all the patients was 
9,6 days. Two patients died. Perioperative mortality 
rate amounted to 5,5%. Both patients underwent 
potentially curative operations. one patient died 
of respiratory failure due to hypostatic pneumonia 
and another one died with evidence of massive 
pulmonary embolism.
Complications occurred in eight patients and 
perioperative morbidity rate amounted to 22,2%. 
Complications were very heterogeneous. They were the 
following: bronchospasm, arrhythmia breakthrough; 
acute psychosis; insufficiency of duodenal stump 
without redo surgery; postoperative thrombocytosis; 
suppurated wound; pancreatic fistula; pleural 
effusion necessitating bilateral drainage; perforation 
of acute gastric ulcers necessitating reoperations, and 
hydrothorax with subsequent chest drainage.
The incidence rate of postoperative 
complications is relatively high due to the 
volume of interventions performed, the severity 
of the pathology and accompanying diseases. 
In all the patients, results were obtained by histological 
examinations of biopsy material after bypass without 
removing the tumour and with removed tumour as 
well. A medium differentiated adenocarcinoma was 
proven in 26 patients (72,22%), a low differentiated 
one - in 7 patients (19,45%) and a high differentiated 
one - in three patients only (8,33%).
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In all the 27 cases of multiple organ resections, 
microscopic tumour invasion to adjacent organs 
and anatomical structures was examined. There 
was histological verification of tumour invasion 
into neighbouring organs in 16 patients (59%) while 
in the remaining 11 cases there was no microscopic 
infiltration. However, we believed that it was 
difficult to intraoperatively identify peritumoural 
inflammatory involvement of adjacent structures 
from the actual infiltration. In order to achieve 
radicality and reduce the risk of intraoperative 
dissemination the approach to any cases of 
macroscopic coverage of adjacent structures was 
such as T4 to advanced colonic adenocarcinoma.
DISCuSSION
If tumour overgrowth extends beyond the 
wall of the colon and engages adjacent organs and 
anatomical structures, T4 or locally advanced 
adenocarcinoma occurs in 5-22% of all the surgical 
interventions for treatment of the disease (3,6). 
Surgery remains the primary option for most patients 
with colon cancer, even when the disease is locally 
advanced. Surgeon’s decision encountering such a 
finding is not easy. More macroscopic invasion into 
neighbouring organs can hardly be defined and is often 
accompanied by microscopic one (8). Accordingly, it 
is recommended to make a multivisceral en-block 
resection for the treatment of this disease, since most 
studies show that this procedure improves the ability 
to achieve R0 resection lines associated with better 
local control and survival (7,12,13,15,16). However, 
these data are inconsistent, due to some studies 
reporting high levels of perioperative complications 
(5,11) and perioperative mortality rate up to 12% (2). 
Adhesion between the tumour and the adjacent body 
are histologically positive (pT4) in about 40% of the 
patients in some publications and this rate reaches up 
to 72,5% (3,7,11,13). In our series we obtain a rate of 
59% thus confirming these high levels of histologic 
invasion. The other patients with histologically 
negative invasion were defined as clinical (G4) stage.
There exists a disagreement in the literature 
available as to whether multivisceral resections are 
associated with higher complication rates. Most 
Type of surgery npatients organs 
Surgical interventions for left f lexure colon cancer
left hemicolectomy, splenectomy, resection of the pancreas 6 3
left hemicolectomy, abdominal wall excision 1 2
left hemicolectomy, small bowel resection, liver metastasectomy 1 3
left hemicolectomy, splenectomy 1 2
left hemicolectomy, mesenterium excision 1 2
left hemicolectomy, splenectomy, resection of the pancreas, abdominal wall excision, 
liver metastasectomy 1 5
left hemicolectomy, splenectomy, resection of the pancreas, stomach resection, abdom-
inal wall excision 1 5
left hemicolectomy, splenectomy, resection of the pancreas, resecion of the diaphragm, 
resection of the pericardium, stomach resection 1 6
Surgical interventions for right f lexure colon cancer
right hemicolectomy, cholecystectomy 3 2
right hemicolectomy, cholecystectomy, abdominal wall excision 1 3
right hemicolectomy, liver resection, pancreatic cyst puncture 1 3
right hemicolectomy, stomach resection, resection of the duodenum, resection of the 
pancreas, superior mesenteric vein resection 1 5
Surgical interventions for transverse colon cancer
moderate right hemicolectomy, abdominal wall excision 1 2
resection of transverse colon, excision of the mesenterium 1 2
Table 4. Potentially curative resections
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studies report acceptable levels of perioperative 
morbidity comparable to colon resection only 
(5,10,14). on the other hand, some publications 
report incidence rates of 33-50% of the perioperative 
complications in the operated patients (1,7). We 
performed a comparative analysis of the data 
between patients with bowel resections performed 
as a separate procedure and multiple organ ones. 
In a comparative study of perioperative outcomes 
in patients with isolated bowel and multivisceral 
resections, perioperative complications of 17,8% and 
49,1% were reported, respectively (p<0,0001) (11). 
Another study reported similar effects in patients 
with isolated and multivisceral bowel resections in 
terms of perioperative complications of 24,4% and 
20,9%, respectively. There were similar findings 
concerning the perioperative mortality rates of 4,4% 
versus 4,2% (4). Perioperative mortality rates in 
patients undergoing multivisceral resection within 
certain ranges were between 0 and 12% (2,9,12). 
We believe that our perioperative mortality and 
complication rates of 5,5% and 22,2%, respectively, 
are acceptable when compared to literature data 
available. We should mention that in our two 
deceased patients the tumour exerted an effect on the 
neighbouring organs and anatomical structures such 
as gallbladder and mesentery and surgical volume 
was not very large. The complications were more 
common in the patients with resection of multiple 
neighbouring organs and anatomical structures.
CONCLuSION
Locally advanced colon cancer in the 
supramesocolic part is a disease with specific 
peculiarities in terms of location, symptoms and 
gender frequency distribution. The high rate of 
asthenoadynamia and anemic syndrome is typical 
of the disease. The involvement of the hilus of 
the spleen and tail of the pancreas is typical of the 
localization in the splenic flexure of the colon, the 
most commonly resected organ in multivisceral 
resections in this location. Gallbladder involvement 
and higher relative frequency of palliative surgery 
are most common when colon cancer is located in 
the right flexure. our application of the multivisceral 
resections results in surgical radicality along with 
acceptable levels of perioperative morbidity and 
mortality rates when compared to other studies in in 
the foreign literature available.
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